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Int roduct io n  
Occupat io na l  the rapy  i s  a  c l ie nt -ce ntered  pro fe ss io n 
conce rned  wit h p romot i ng  hea l t h a nd  wel l -be i ng  t hroug h 
occupat ion .  The  pr imary  goa l  o f  oc cupat iona l  therapy  is  t o  
enab le  peop le  to  pa rt ic ipate  i n  no rmal  eve ryday  act iv i t ie s  [1 ] .  
In  o ccupat iona l  therapy ,  appropr ia t e  act iv i t ie s  a re  typ i ca l ly  s et  
based  o n a  comprehe ns ive  a sse ssme nt  o f  a  c l ient ’ s  p hysi ca l  and  
menta l  funct i ons ,  oc cupat io na l  per f ormance ,  and  persona l  
factor s ,  as  we l l  as  any  re levant  env iro nmenta l  fa ctor s .  Sev era l  
pract ica l  f rame works  ex i st ,  i nc lud i ng  the  Occupat io na l  The rapy  
Pract i ce  Frame wo rk  [2 ] ,  t he  Occupat iona l  T herapy  I nterv ent i on 
Proces s  Model  [3 ] ,  a nd  the  Manage ment  T oo l  fo r  Dai ly  Li fe  
Perfo rmance  [4 ] ,  t oget her  w ith  impo rtant  t heo rie s ,  s uch a s  t he  
Canadian Model  o f  Occupat io na l  Pe rforma nce  [5 ]  and  Mode l  o f  
human  o ccupat ion  [6 ] .  However ,  de s p i te  a t tempts  to  e ns ure  
that  o ccupat iona l  therap i sts  p rov id e  c l ie nt -c ente red  t herapy ,  i t  
has  b een  reported  that  t h ere  can  be  d i f fe re nce s  in  the  
percept io n  o f  s ki l l  a nd  cha l lenge  d i f f i cul ty  bet wee n t he  
occupat iona l  t herap i st  a nd  c l ie nt  [7 ] .  
To unde rstand  and  suppo rt  a  c l ient ’ s  des ired  act iv i t ie s ,  i t  
 
i s  ne ces sary  to  sha re  t he  meani ng  o f  oc cupat ion  between  the  
therap i st  and  c l ie nt .  In  othe r  wo rds ,  sub j ect iv e  as se ssme nts  
about  a  c l ient ’ s  o c cupat io n sho uld  b e  acq uired  i n  a  way  that  
fac i l i ta tes  easy  re cog nit io n.  One  co ncept  t hat  has  bee n used  to  
capture  the  psy cholog i ca l  s ta te  fo r  an act iv i ty  i s  “ f lo w”  [8 ] .  
Csiksze ntmiha ly i  repo rted  t hat  f low  oc curs  whe n ind iv id ua ls  
are  “ so  inte nse ly  invo lved  in  an  act i v i ty  that  not hi ng  e lse  
seems  to  matte r ;  the  expe rie nce  i t se l f  i s  so  en joyab le  that  
peop le  wi l l  do  i t  even  at  g reat  co st ,  f or  t he  s hee r  sake  o f  do i ng  
i t ”  [9 ] .  F low  ca n co ntr ib ut e  to  in cre ased  happ i nes s ,  s e l f -e steem ,  
work p roduct iv i ty ,  a nd  joy  o f  l i f e  [1 0 -13 ] .  Add it io na l ly ,  s tud ies  
have  de sc r ibed  t he  re la t io ns hip  bet wee n the  expe ri ence  o f  f lo w 
and  eve ryday  l i fe  act iv i t ies  [6 ,  14 -1 6 ] .  
Acco rd ing  to  f lo w t heo ry ,  f l ow  ca n a lso  be  de f i ned  
operat io na l ly  ac cord i ng  to  a  cha l l enge –sk i l l  ba lance  ca l led  t he  
“ f low  model”  [8 ] .  T hi s  model  propos es  t hat  f l ow  o ccurs  whe n t he  
perce ived  l eve l  o f  cha l l enge  prov ide d  by  the  act iv i ty  i s  i n  
ba lance  w ith  the  part i c ipant ’ s  leve l  o f  s ki l l .  By  co ntra st ,  
act iv i t ie s  in  whi ch  the  i nd iv id ua l  has  h igh  per ce iv ed  s ki l l  
re la t ive  to  the  cha l l enge  mig ht  l ead  to  bo redom,  whe reas  
 
act iv i t ie s  in  whi ch  the re  i s  l ow  per ce ived  sk i l l  and  hig h 
perce ived  cha l leng e  mig ht  lead  to  a nx iety .  As  r esea rch ba sed  o n 
the  f low  model ,  the re  we re  ana lyz es  target i ng  a ct iv i t ies  
engaged  by  stude nts  and  oc cupat i ona l  the rap ist s .  [17 -19 ] ,  wh i le  
o ther  ana lyse s  have  loo ked  a t  the  r e la t ionsh ip  bet wee n f low  
and  hea l th - re la ted  qua l i ty  o f  l i f e  ( QoL)  in  e lde rly  peop le  [20 -
22 ] .  W e prev io us ly  ana lyzed  the  a ct iv i t ie s  supported  by  
occupat iona l  t herapy  among  e lde rly  peop le  in  an  adu lt  day  
program a nd  sho wed  a  d i f f ere nce  i n  re cog nit io n abo ut  t he  
act iv i ty ,  c onsist ent  wit h p rev io us  r esearch  [7 ,  22 ] .  Bas ed  o n t he  
f low  model ,  we  tho ught  that  ad just i ng  t he  cha l le nge –s ki l l  
ba lance  mig ht  fa c i l i ta te  o ccupat io na l  the rapy .  In  a  randomiz ed  
cont ro l led  t r ia l ,  we  examined  the  e f fect  o f  oc cupat io na l  the rapy  
in  wh ich t he  cha l le nge – sk i l l  ba lance  wa s ad j usted  fo r  e lder ly  
peop le  who  used  a n ad ult  day  prog ram,  and  we  s ho wed  
improvem e nts  in  hea l th - re la ted  QoL  [23 ] .   
Howeve r ,  s ince  thi s  p rev io us  st udy  targeted  o nly  one  
speci f i c  act iv i ty  in  the  mai ntena nce  re hab i l i ta t ion  pha se ,  the  
inf l ue nce  o f  the  i nte rvent ion  per iod  and  t he  e f fe ct ive nes s  o f  
support  fo r  m ult ip le  act iv i t ie s  have  not  bee n c lar i f ied .  
 
Therefo re ,  i n  t hi s  study ,  we  cond uct ed  the  pro ces s  ad j ust ing  
the  cha l le nge -s ki l l  ba lance  ( ca l led  a d just i ng  t he  cha l le nge – sk i l l  
ba lance  fo r  oc cupat io na l  the rapy ;  A CS -OT)  i n  a  s i tuat io n  that  
support s  m ult ip le  act iv i t ie s  a t  re co very  p hase ,  we  exa mined  
whet her  ACS- OT  wa s mo re  unive rsa l ly  e f fe ct ive  in  o ccupat iona l  
therapy .  Our a im  wa s to  ve r i fy  i f  A CS -OT  improved  sub j ect iv e  
QoL  in  a  re cove ry  rehab i l i ta t io n  uni t .  
 
Method /Desig n  
Method  
Thi s  cont ro l led  c l i ni ca l  t r ia l  was  de s igned  to  compare  the  
ACS-OT  method  (expe rime nta l  g ro up)  wit h standard  
occupat iona l  t herapy  ( c ontro l  gro up ) .  The  prima ry  outcome was 
chang e  in  s ub je ct ive  Qo L ( ik iga i )  fo r  bot h g roup s  f rom 
admiss io n (pre )  t o  d is cha rge  (po st ) .  The  se conda ry  o utcomes 
were  cha nges  i n  hea l t h-re la ted  QoL ,  f low  expe rie nce ,  and  A DLs .  
The  study  proto co l  wa s  approved  by  the  Ethi cs  Rev ie w 
Commit tee  o f  the  Ha rue  hosp i ta l  ( N o .29 -1 ) .  
Inc l us ion  and  ex cl usi on  c r i te r ia  
 
From May 2017  to  November  2017 ,  C l ient s  were  inc luded  i f  
they  were  admit ted  t o  t he  re covery  rehab i l i ta t io n un it  o f  Ha rue  
hosp i ta l  with  e i t he r  cerebrovas cula r  d i sease  o r  m us cul os kel eta l  
d isease .  On  admis s io n t o  t he  re cove ry  rehab i l i ta t io n unit ,  we  
excl uded  c l ie nts  aged  <50  years  a nd  ≥100  y ears ,  as  we l l  a s  
those  who se  Mi ni  Me nta l  State  Exa minat io n sco re s  were  ≤23  
points  [24 ] .  
P ro cedure  
Inte rve nt io n  
Occupat io na l  the rapy  wa s p rov ided  acco rd ing  to  the  
guide l ine s  o f  t he  Ame ri can  Occupat i ona l  Therapy  A sso cia t io n 
[2 ]  i n  bot h t he  exper imenta l  and  co ntro l  g roup s .  A l l  
interv ent i ons  were  implement ed  by  occupat iona l  t herap i sts  
experie nced  ( ≥200  hours)  i n  de l ive r i ng  c l ie nt - cente red  
occupat iona l  t herapy .  In  re fe rence  t o  the  Gra f f ' s  res earch 
design  [25 ] ,  t he  cr i ter ia  f or  the  amo unt  o f  exper ience  was  s et  t o  
more  t han  6  case s  (40  mi nute s ,  50  d ays ,  6  ca se s ,  t o ta l  200  
hours) .  Mo reove r ,  a l l  had  rece ived  a t  least  50  hours  o f  t ra ini ng  
for  AC S-OT (30  mi nute s ,  50  days ,  2  case s ,  Tota l  50  hours ) .  
Occupat io na l  the rapy  wa s co nduct e d  ind iv idua l ly  and  wa s 
 
focused  on  the  per forma nce  o f  act iv i t ies .  T he  key  d i f f ere nce  
betwee n g roup s  was  whethe r  the  ev a luat io n a nd  i nterv ent i on 
were  cond ucted  based  on  an  ass ess ment  o f  the  cha l le nge –s ki l l  
ba lance .  Treatme nt  co nsi sted  o f  40 - 60  minutes  per  day ,  s ix  
t imes  in  tota l  in  a  wee k .  T he  study  period  was  f rom admi ss io n 
to  d is cha rge  f rom  the  r ecov ery  re ha b i l i ta t io n un it .  
Exper ime nta l  g ro up  
The  ACS-OT p roce ss  wa s  impleme nted  in  the  f o l lo wi ng  
way.  In  t he  f i rst  se ss i on ,  t he  t he rap ist  a sse ssed  the  c l ie nt ’ s  
prob lems  i n  da i ly  l iv i ng  usi ng  the  C anadian Occupat iona l  
Perfo rmance  Mea sure  [26 ] .  Based  o n t he  p rob lem s ide nt i f ied ,  
some a ct iv i t i es  that  co u ld  b e  s uppor ted  by  oc cupat iona l  therapy  
were  s e le cted .  In  the  se co nd  s ess io n ,  t he  c l i ent  perf ormed  the  
tasks  r e la ted  to  s e le cted  act iv i t ie s  and  eva l uated  t he  “ cha l le nge  
leve l ”  and  “ sk i l l  l ev e l ”  a s  f o l l ows :  cha l le nge  leve l  de f ined  as  the  
“ cha l lenge  o f  the  a ct iv i ty ”  a nd  rate d  on  a  seven -po i nt  s ca le  
f rom “ve ry  s impl e”  (1 )  t o  “v ery  d i f f i cul t ”  (7 ) ;  a nd  “ s ki l l  l eve l ”  
was  de f ined  as  “yo ur  s ki l l s  i n  t he  a ct iv i ty , ”  ra ted  f rom “ not  a t  
a l l  sk i l l f ul ”  (1 )  t o  “ve ry  sk i l l fu l ”  (7 )  [18 ,27 ] .  T he  the rap ist  
che cked  with  the  c l ie nt  why  certa i n  rat i ngs  we re  g ive n.  
 
Subs eque nt ly ,  eva l uat io n by  the  c l i ent  a nd  therap i st  i n  
co l labo rat io n he lped  dec ide  o n t he  f actors  that  made  
occupat iona l  pe rfo rmance  d i f f i cul t  ( i .e . ,  cha l l enge  compone nts ,  
such  as  env iro nment ,  execut io n t im e,  a nd  a nd  s ize  o f  the  
locat io n in  whi ch  the  a ct iv i ty  i s  ca r r ied  out )  and  that  improved  
performa nce  ( i .e . ,  s ki l l  compo ne nts ,  s uch as  f requency ,  ra nge ,  
d istance ,  ac curacy ,  a nd  dexte r i ty  re la ted  to  a ct iv i ty ) .  The  
cha l leng e–s ki l l  ba la nce  fo r  ta sks  was then  changed  based  on 
these  c onclusio ns .  The  cr i t er ia  fo r  a d just i ng  t he  cha l le nge– sk i l l  
ba lance  wa s  t hat  t he  d i f ference  in  e va luat io n o f  t he  cha l le nge  
and  s ki l l  l eve l s  b etwee n  the  the rap i st  and  c l ie nt  had  to  b e  o ne  
or  les s .  
A f ter  t he  c l ient  per formed  the  ad jus ted  tasks ,  the  
cha l leng e  a nd  s ki l l  l eve ls  we re  re -e va luated .  I f  t he  cha l le nge  
and  s ki l l  l eve l s  we re  ba lanced ,  the rapy  was  start ed  to  improve  
performa nce  i n  t ho se  a ct iv i t i es .  I f  t he  cha l le nge  a nd  sk i l l  l ev e ls  
were  not  ba la nced ,  t he  tas ks  we re  f urther  ad justed  a nd  therapy  
was on ly  sta rted  a f te r  they  we re  ba l anced .  T hi s  proce ss  wa s  
repeated  a t  least  once  a  wee k.  I t  should  b e  noted  t hat ,  act iv i ty  
was  cha nged  (added  or  f i ni shed )  ac cord ing  to  the  sta tus  o f  
 
t reatment  prog res s .  Fo r  exampl e ,  in  the  i ni t ia l  s ess io n,  
act iv i t ie s  such  as  wa lk ing  and  t o i le t s  are  targ eted .  Then ,  t he  
to i le t  i s  achieved  ( f i ni shed ) ,  wa l ki ng  tasks  a re  s hi f ted  to  sta ir s  
and  app l ied  wal ki ng ,  bathi ng  a nd  co oki ng  a re  added .  
 
Co ntro l  g ro up  
The  f i rst  a nd  second  se ss io ns  were  cond ucted  s im i lar ly  to  
the  expe rime nta l  gro up ,  w ith  the  ex cept ion  that  the rap ist s  
were  not  a l lo wed  to  co nf irm  the  c l ie nt ’ s  sub ject ive  pe rcept ions  
of  the  cha l le nge  po sed  by ,  o r  s ki l l  needed  to  complete ,  the  
act iv i t ie s .  F rom t he  thi rd  ses s io n,  t herap i sts  ass ess ed  the  
c l ie nt ’ s  per forma nce  and  co nd ucted  therapy  in  a  typ i ca l  
manne r ,  fo l lo wing  the  ge ne ra l  g uide l ine s  for  o ccupat iona l  
therapy  [2 ] .  
 
Out comes  
S ub j ect iv e  QoL  
We mea sured  sub j ect iv e  QoL  using  t he  I kiga i -9  [28 ] ,  a  
c l ie nt ’ s  psy cho log i ca l  m easure  o f  fe e l ing  a  reas on  fo r  l iv i ng  
 
( ik iga i ) .  I t  co nsi sted  o f  nine  i t ems  rated  on  5 -po i nt  s ca le s  ( t o ta l  
sco re ,  9 –45  po i nts ) .  
Hea lth- re la ted  QoL  
Health- re la ted  Qo L was  ass ess ed  by  the  EuroQol -5  
Dime nsio ns  (E Q-5D)  [29 ] .  The  EQ-5 D def ine s  hea l t h in  f ive  
d imens ions  ( i . e . ,  mob i l i ty ,  se l f - care ,  usua l  act iv i t ie s ,  pa in  and  
d iscomf ort ,  a nd  anx iety  o r  depres s i on) .  A  v is ua l  ana log  s ca le  
(EQ-VAS)  e nab les  se l f -a sse ssme nt  o n a  sca le  f rom  0  (wo rst  
poss ib l e  hea l t h)  t o  100  (b est  po ss ib l e  hea l th)  per  d ime nsi on .  
F low  expe rie nce  
Flow  expe rie nce  wa s a sse ssed  usi ng  the  Fl ow  State  Sca le  
for  Occupat iona l  Ta sks  [30 ]  deve lop ed  for  c l i ni ca l  s i t uat ions .  
Thi s  consi sts  o f  14  i t ems  and  3  fa ct ors  ( s co res  ra nge  f rom  14  to  
98 ) ,  a nd  i t s  re l iab i l i ty  and  va l id i ty  have  be en  co nf i rmed  [30 ] .  
ADL 
ADLs  we re  meas ured  by  t he  Funct i o na l  I ndepende nce  
Meas ure  (FI M)  [31 ] .  Th is  comp ris es  18  i t em s o n  7 -po int  s ca le s  
that  uni f ormly  as ses s  t he  seve ri ty  o f  a  c l i ent ’ s  d i sab i l i ty  and  
funct io na l  out come  from  medi ca l  re hab i l i ta t i on  (ove ra l l  s co re ,  7  
 
to  126 ) .  
 
Orga nizat i on  
The  primary  i nve st igator  p lans  a nd  execut es  thi s  res earch 
and  s uperv ise s  t hre e  resea rch  ass is tants .  T he  res earch 
ass i stants  obta i ned  i nfo rmed  co nse nt  and  perf ormed  
proced ure s ,  meas urements .  Data  en try  and  co ntro l  we re  
cond ucted  by  the  pr imary  i nvest igat or .  A  sta t ist i c ia n a l so  
he lped  wit h t he  data  a na ly s is .  
 
Stat ist i ca l  ana l ys i s  
A l l  s ta t ist i ca l  ana ly ses  were  per formed  us ing  EZR  [32 ]  a nd  
SAS ®  ( SAS  Inst i tute ,  Sa l ly ,  NC,  US A) .  Data  were  e ntered  i n  
Mic ro so f t  Ex ce l  2016  and  s ubseq ue nt ly  export ed  i nto  E ZR a nd  
SAS for  ana ly s i s .  Base l ine  cha racte r ist i cs  were  compared  by  
chi -squa re  test s  fo r  ca tego ri ca l  va ri ab les  a nd  by  indepe ndent  t -
tests  a nd  Mann–Wh itney  U  test s  f or  co nt i nuo us  var iab les .  The  
compari son  o f  ca teg ori es  o f  act iv i t ie s  targ eted  i n  t wo  gro ups  
was a na lyz ed  usi ng  Fis he r  ' s  exa ct  t est .  
 
Each co nt inuo us  out come  variab le  was  ana lyzed  us ing  a  
genera l iz ed  l inea r  mix ed  model  ( GL MM) .  Co ns ider ing  the  
sample  s ize  o f  th is  study ,  outcome a na lys is  adopted  a  Bayes ian 
method  that  e nab les  r easo nab le  est i mat ion even  whe n t he  
sample  s ize  i s  smal l .  We to ok  a  Bay esian  approa ch  and  exp lored  
the  Markov  cha in  Monte  Carl o  ( MC MC) [33 ]  f i t t ing  o f  GL MM, 
inc lud i ng  t he  fo l low ing  as  f ixed  e f f e cts :  group  a l lo cat io n 
(experime nta l  and  co ntro l  g roup s) ,  t ime (pre  a nd  post ) ,  and  t he  
intera ct io n o f  g ro up  and  t ime .  Pa rt i c ipants  were  i nc luded  as  a  
random ef fe ct .  Ma rkov  Cha in  Monte  Carlo  Method  (MC MC) is  a  
method  o f  ge nerat ing  a  samp le  hav i ng  a  d ist r ibut i on 
chara cte r ist i c  match ing  the  poste r i or  d i st r ibut io n  by  Ma rkov  
cha i n us ing  Bayesia n m ethod  and  using  i t  t o  ca l culate  an  
est imate  va lue  o f  the  ob ject iv e  va ri ab le .  The  conve rge nce  
cr i te r i on  fo r  data  i n  the  MC MC f i t t i ng  was  set  t o  a  dep ende nce  
factor  o f  5  f or  Raftery –L ewis  Diag nost ic s  [34 ] .  In  add it ion ,  
autoco rre la t io n t ime (ACT )  a nd  e f f e ct ive  sample  s i ze  (ESS )  a re  
a lso  e f fe ct ive  i nd ice s  for  the  d iag no sis  o f  MC MC a lgo ri t hm.  T he  
ACT meas ure s  depe ndency  amo ng  Markov  cha i n samples .  The  
ESS est imate s  how  many  t ruly  inde pendent  samples  o f  a  g iven  
 
parameter  t he  outp ut  o f  the  MCMC repre sent s .  Hig h E SS  or  l ow 
ACT ind icates  good  mix i ng  o f  t he  Markov  cha i n.  T here fore ,  we  
a lso  co nf i rmed  t he  ACT  and  ESS  fo r  MCMC  conve rge nce .  A l l  
cred ib le  inte rva l s  we re  g iv en  w ith  a  95% cred ib le  inte rva l .  
S ince  the  Bayes ian  method  on ly  ca l culate s  t he  est imated  
va lue ,  e f fect  s ize s  i nd i cat ing  the  d i f fere nce  bet ween  the  t wo  
groups  with  respe ct  t o  each out come  a f ter  the  i nte rvent i on  were  
ca lculated  t o  sho w t he  magnit ude  o f  the  e f f ect  in  the  
experime nta l  g ro up .  
 
Re su lts  
We i nc luded  22  c l ie nts  (expe rime nt  Gro up ;11 ,  cont ro l  
Gro up ;11 )  and  co nf i rmed  t hat  the  p re - test  chara cter ist i cs  were  
wel l  matched  bet wee n t he  two  st udy  gro ups  (Tab le  1 ) .  T he  tota l  
numbe r o f  a ct iv i t i es  ta rgeted  by  bot h g roup s  was  81  (ave rage  
per  c l ie nt :  3 .68 ) ,  ADL  wa s 54  (66 .6 %) ,  a nd  instrum enta l  ADL  
was 20  (24 .7% ) .  T here  was no  s igni f i cant  d i f fe re nce  i n  a ct iv i ty  
betwee n the  t wo  g ro ups  (Fig ure  1 ) .   
The  change s  f rom  the  pre - t est  t o  t he  post - te st  
chara cte r ist i cs  a re  sho wn  i n  Tab le  2 .  Rega rd ing  each out come 
 
after  inte rve nt ion ,  Ikiga i -9  was  33 .18  ±  7 .04  in  the  
experime nta l  g ro up  and  26 .64  ±  8 .9 8  in  the  cont ro l  group .  EQ -
5D was 0 .668  ±  0 .091  i n  t he  exper i menta l  g ro up  and  0 .653  ±  
0 .122  i n  t he  co ntro l  g roup ,  F lo w state  s ca le  fo r  o ccupat io na l  
task was  82 .27  ±  8 .90  in  the  expe ri menta l  g ro up  and  73 .27  ±  
16 .85  i n  t he  co ntro l  g roup .  FI M tota l  s co re  was  118 .73  ±  4 .29  in  
the  expe rime nta l  gro up  a nd  117 .64  ±  8 .89  i n  t he  co ntro l  g ro up .  
The  re su lt s  a na lyz ed  by  MCMC  fo r  GLMM a re  s ho wn in  Tab le  3 .  
the  mea n improveme nt  in  the  Ik iga i -9  betwe en  the  
experime nta l  a nd  cont ro l  groups  wa s 4 .44  ±  2 .17 ,  wit h a  95% 
cred ib le  inte rva l  o f  0 .10 –  8 .71 .  The  d i f fere nce  bet wee n t he  two  
groups  i n  E Q-5 D was 0 .061  ±  0 .089  with  a  95%  c red ib l e  inte rva l  
o f  -0 .115 -0 .236 ,  i n  F lo w state  s ca le  for  oc cupat io na l  tas k was  -
0 .73  ±  5 .01  w ith  a  95%  c red ib le  i nte rva l  o f  -10 .88 -8 .94 ,  in  FIM 
was 3 .26±  4 .88  w ith a  95%  c red ib le  interva l  o f  -6 .37 -
12 .72 .  Thus ,  a  s ign i f i cant  d i f fe re nce  was  conf irmed  i n  I kiga i -9 .  
Conf i rming  the  i nfo rmat io n o n  the  c onverg ence  s i t uat io n o f  
sampl ing  about  MC MC a nalys is  for  Ikiga i -9 ,  T he  depende nce  
factor ,  ACT ,  a nd  E SS  we re  3 .769 ,  6 . 178 ,  and  8093 .4 ,  
respe ct ive ly .  In  add it i on  to  t he  re su lt s  o f  depe ndence  facto r  
 
( les s  t han  5 ) ,  ES S a nd  ACT,  poste r i or  d i st r ibut io n  by  sampl ing  
data  was in  a  smoot h normal  d i st r ib ut io n sta te ,  ind i cat i ng  t hat  
appropria te  sampl i ng  was  be i ng  pe r formed  (Fig ure  2 ) .  
There  we re  no  s ig ni f i ca nt  d i f ference s  i n  t he  EQ -5 D,  Fl ow 
State  S ca le  fo r  Occupat i ona l  Tas ks  or  FIM bet wee n t he  
exper ime nta l  a nd  cont ro l  groups .  R egard ing  the  FI M,  the re  was  
a  s ig ni f i ca nt  d i f fere nce  bet wee n t he  pre - te st  a nd  post - test  
res ul t s  i n  bot h g ro ups  (18 .99  ±  3 .45 ,  95%  c red ib le  i nte rva l :  
11 .974–25 .571 ) .   
Ana lys i s  by  act ua l  m easureme nt  va l ues  s howed  e f fect  s izes  
(d )  and  95%  con f idence  i nterva l s  o f  0 .78  (−0 .09  to  1 .65 ) ,  0 .19  
(−0 .70  to  0 .97 ) ,  and  0 .67  ( −0 .21  t o  1 .50 )  f or  the  Ik iga i -9 ,  EQ -
5D,  and  Flo w State  Sca l e  fo r  Occupat iona l  Tas ks ,  re spect iv e ly .  
In  add it io n,  a l l  o f  the  c l ie nts  i n  bot h g roup s  were  d i scharged  
home.  
 
D is cuss io n  
To  the  be st  o f  o ur  kno wledge ,  no  ot her  st udy  has  compared  
the  o utcomes  betwe en  ACS - OT a nd  standard  oc cupat io na l  
therapy  in  a  re covery  r ehab i l i ta t io n  unit .  W he n we compared  
 
sub j ect ive  QoL  ( Ikiga i -9 )  betwe en  t he  t wo  g ro ups ,  there  was a  
s ign i f i cant  d i f fe re nce  i n  t he  Baye si an GLMM.  Alt houg h t he  
e f fect  s ize  was  mode rate  (d  =  0 .78 ) ,  no  s ig ni f i cant  e f f ect  wa s  
sho wn  (95%  co nf ide nce  i nte rva l ,  −0 .09  to  1 .65 ) .  In  add it i on ,  
there  were  no  s ig ni f i cant  d i f f ere nce s  i n  hea l t h - re la ted  QoL  
(EQ-5D)  o r  f lo w status  (F low  State  Sca le  fo r  Occupat iona l  
Tasks) .  Regard ing  FIM,  t here  was  no  d i f fe re nce  bet wee n t he  
two  g roup s ,  tho ugh  bot h imp roved  f rom bef ore  to  a f ter  the  
interv ent i on .  
The  ACS-OT met hod  was  based  on  t he  f lo w mode l ,  
ad just i ng  t he  c l ient ’ s  t he rapy  to  t he ir  pe rce ived  s ki l l  with  the  
support  o f  an  oc cupat i ona l  the rap is t .  T he  cha l le nge –s ki l l  
ba lance  wa s key  to  t hi s  f low  model ,  requ ir i ng  t hat  t he  d i f f i cu l ty  
leve l  o f  the  o ccupat iona l  therapy  engaged  in  by  t he  c l ient  
matched  t he  ab i l i ty  o f  the  c l ie nt ;  i t  was  t he re fo re  l og i ca l  that  
occupat iona l  t herapy  and  f lo w mode ls  sho uld  have  a  v ery  hig h 
a f f ini ty .  A l tho ugh  f l ow  exper ie nce s  can  be  add ict ive  [35 ] ,  th is  
might  re la te  to  a  la ck  o f  opport un it y  for  mea ning ful  cha nce s  to  
deve lop  the  sk i l l s  needed  to  pe rfo rm act iv i t ies  [36 ] .  W e be l ieve  
that  o ur  ACS- OT met hod ,  by  he lp ing  to  improve  s ki l l  by  
 
ad just i ng  t he  cha l le nge  leve l  t o  the  pat ient ’ s  need s ,  he lped  
promote  t he  c l ient ’ s  o wn i ni t ia t ive .  
Bayesian  est imat ion  by  MCMC  wa s used  to  prov ide  a  
sta t ist i ca l  f rame work .  In  th is  method ,  data  were  combi ned  with  
sub j ect ive  pr ior  i nfo rmat ion  abo ut  p arameter  va lues  to  de r ive  
poster i or  probab i l i t ie s  o f  d i f ferent  models  or  paramete r  va l ues .  
MCMC is  a  Baye sian  stat i st i ca l  t e chniq ue  that  samples  
parameters  ac cord ing  to  a  sto cha st i c  a lg or i t hm t hat  con ve rge s  
on t he  po ste r io r  probab i l i ty  d ist r ib ut io n o f  paramete rs ,  
combin ing  i nfo rmat ion  f rom t he  l i ke l iho od  and  the  poste r io r  
d ist r ib ut io ns  [37 ] .  By  us ing  the  pr io r  d i st r ib ut io n p roper ly ,  thi s  
method  can  g ive  a  reaso nab le  est im at ion even  w ith  smal l  
sample  s i ze s .  Adopt ing  th is  ana ly s i s  a l lowed  us  to  ca lculate  a  
more  a ccurate  e st imated  va l ue  wit h  fe wer  sample s .  
The  Ikiga i -9  [28 ]  used  in  th is  study  co ns isted  o f  t he  
fo l lo wi ng  t hre e  concepts :  1 )  op t imi s t ic  a nd  pos i t ive  a t t i tude  
toward  p res ent  l iv ing  and  l i fe ,  2 )  a c t ive  and  posi t ive  a t t i t ude  
toward  t he  fut ure ,  and  3 )  recog nit io n o f  the  mea ni ng  o f  se l f -
ex iste nce .  I n  ge ne ra l ,  rehab i l i ta t io n  and  oc cupat io na l  the rapy  
focus  on  lo ng - te rm goa ls .  Pe ss imism  o f  goa l  ach ievab i l i ty  mig ht  
 
there fore  be  ev ide nced  by  hig h a nx i ety  i f  the  pat ie nt  pe rce ives  
a  hig h cha l le nge  leve l  a nd  a  low  s ki l l  l eve l .  Eq ual ly ,  i f  t he  
c l ie nt  judge s  t hat  the  goa l  has  a lr e ady  been  achieved  ( lo w 
cha l leng e  with  high  s ki l l ) ,  he  or  s he  may  be  le ss  l i ke ly  to  
conce ntrate  on  an  as s igned  act iv i ty .  Th is  re la tes  t o  t he  
psycho log i ca l  phe nome non  o f  “mind  wander ing”  [38 ] ,  i n  which 
thoug hts  dr i f t  away  f r om t he  ta sk  a t  hand  and  onto  unre la ted  
thoug hts ,  such  as  memor ies ,  t ho ughts  o f  the  f uture ,  negat ive  
emot ions ,  and  misf ort une  [39 ] .  T he re fore ,  b eca use  the  ACS - OT 
method  fo cused  on  act iv i t ie s  ad j ust ed  to  a chi eve  a  cha l lenge –
ski l l  ba lance  in  th is  st udy ,  i t  i s  po s s ib le  that  negat iv e  emot ions  
and  mi nd  wa nder ing  may  have  be en  red uced ,  in crea si ng  be ing  
prese nt  o r  se l f -est eem.  S ince  t here  was no  s ig ni f i ca nt  
d i f fere nce  bet wee n t h e  two  gro ups  i n  t he  compari so n o n t he  
conte nts  o f  the  s e le cted  act iv i ty ,  and  tasks  re la ted  to  t he  
act iv i t ie s  we re  set  taki ng  into  c onsi derat ion  the  c l i ent ' s  
cond it ion  ( sk i l l ) ,  i t  i s  unl i ke ly  that  the  d i f ference  in  the  
act iv i t ie s  ta rgeted  for  s upport  a f fe c t ed  the  out come s o f  the  t wo  
groups .  We  be l i eve  t hat  t he  us e  o f  t he  ACS -OT  met hod  has  
 
made i t  po ss ib le  to  s upport  c l ie nts  more  appropria te ly  a nd  ha s  
led  to  pos i t iv e  psy cholog ica l  s ta te .  
 We noted  t hat  t he  f lo w sca l e  sco re  d id  not  d i f fe r  b etwee n 
the  t wo  g ro up s .  Give n t hat  the  ACS -OT  method  was  based  o n 
the  f low  model ,  i t  i s  poss ib le  that  c l ients  i n  t hi s  study  d id  not  
reach t he  f lo w state  expe rie nced  wit h a  hig h cha l le nge –s ki l l  
ba lance .   
Regard ing  the  FIM res ult s ,  improve ment  was  obse rved  for  
ADL be fore  and  a f t e r  i nte rvent ion  i n  bot h g roup s ,  but  no  
s ign i f i cant  d i f fe re nce  wa s f ound  bet wee n ACS - OT  and  no rmal  
occupat iona l  t herapy .  T hi s  sugge ste d  that  f or  ADL ,  i t  cou ld  not  
be  co nc luded  that  AC S -  OT inte rve nt io n was m ore  e f f ect iv e  
than standard  oc cupat i ona l  therapy .  T he  rea son  fo r  t hi s  was  
that  improvement  o f  ADL  was one  o f  the  mai n ob ject ives  i n  t he  
recov ery  re hab i l i ta t io n un it ,  and  t he  improv ement  o f  ADL  wa s 
a lso  shown in  co nve nt io na l  oc cupat i ona l  the rapy  [40 -42 ] ,  i t  was  
conside red  that  c lear  d i f f ere nce  was  not  rea ched  eve n wit h 
ACS-OT .  
A  l imitat i on  o f  thi s  res earch  is  that  i t  was  o nly  a  
cont ro l led  c l i ni ca l  t r ia l .  The re f ore ,  we  a re  p lanning  a  
 
randomiz ed  cont ro l led  t r ia l  t o  obta i n mo re  ev ide nce  i n  t he  
future  (UMI N ID :  UMIN000029505) .  Mo reove r ,  we  us ed  the  
GLMM to  e st imate  va lue s  in  thi s  st udy  beca us e  o f  t he  smal l  
numbe r o f  sub j ects .  A l tho ugh  we co nf i rmed  the  sampl ing  
accuracy ,  we  would  l i ke  to  c la r i fy  t he  e f fe cts  o f  t he  ACS - OT 
method ,  in c l ud i ng  ve r i f i ca t io n  o f  the  va l id i ty  o f  the  Bayes ian 
est imate ,  i n  a  fut ure  rand omi zed  co ntro l led  t r ia l .  
In  c onclusio n ,  t his  st udy  s ho wed  t hat  the  ACS -OT met hod  
cou ld  improve  a  c l ie nt ’ s  s ub je ct ive  QoL  ( i .e . ,  ik iga i )  during  
recov ery  i n  a  re hab i l i ta t ion  unit .  C ombined  wit h t he  re sult s  o f  
prev io us  stud ies  [22 ,23 ] ,  t hi s  met ho d  co uld  have  app l ica t io n  in  
d i f fere nt  a reas  o f  o ccupat iona l  t herapy .  
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Tabl e .1  Base l i ne  data  
 
 
The  re su lt s  o f  t he  base l ine  data  i n  t he  experime nta l  and  
cont ro l  gro ups  were  s ho wn .  T he  pre - test  cha racte r ist i c s  were  






75.36 (10.51) 73.64 (13.00) p=0.742
Male 3 6 p=0.387
Female 8 5
Cerebrovascular 3 5 p=0.659
Musculoskeletal 8 6
Treatment period: Day  (M, SD) 46.27 (18.81) 44.64 (28.41) p=0.742
MMSE  (M, SD) 25.64 (2.16) 26.18 (2.99) p=0.629
EQ VAS  (M, SD) 60.45 (18.64) 63.36 (22.59) p=0.745
79.73 (14.11) 70.00 (20.63) p=0.212
Ikigai-9  (M, SD) 31.09 (10.15) 28.00 (8.25) p=0.442
FIM  (M, SD)
Motor 63.36 (14.35) 65.36 (8.66) p=0.696
Cognitive 33.09 (2.12) 33.27 (3.90) p=0.237
Total 96.45 (14.69) 98.64 (10.55) p=0.693
Note.  M = mean; SD = standard deviation; EQ-VAS = EuroQol–5 Dimension visual analog scale;
          MMSE = Mini Mental State Examination; FIM = Functional Independence Measure.
Age  (M, SD)
Sex  (n)
Flow state scale for
Occupational task   (M, SD)
Disease  (n)
 
Tabl e .2  P re  a nd  po st  data  in  expe rime nta l  a nd  co ntro l  




Changes  f rom p retest  t o  post - te st  characte r i st i cs  ab out  
Ikiga i -9 ,  E Q-5D/EQ VAS ,  F low  state  sca le  for  o ccupat iona l  
task,  and  FIM between  the  expe rim enta l  a nd  cont ro l  groups  
were  s ho wn .  Ef fect  s ize s  bet wee n t wo  g ro ups  wit h respe ct  t o  
each  out come  a f ter  the  inte rvent ion  we re  a lso  s ho wn .  
 
Effect size [95% CI]
pre post pre post
Ikigai-9 31.09 (10.15) 33.18 (7.04) 28.00 (8.25) 26.64 (8.98) 0.78 (−0.09 to 1.65)
EQ-5D 0.497 (0.187) 0.668 (0.091) 0.544 (0.243) 0.653 (0.122) 0.19 (−0.70 to 0.97)
EQ VAS 60.45 (18.64) 77.09 (15.43) 63.36 (22.59) 72.27 (20.42)
Flow state scale for
occupational task
79.73 (14.11) 82.27 (8.90) 70.00 (20.63) 73.27 (16.85) 0.67 (−0.21 to 1.50)
FIM
　Total-score 96.45 (14.69) 118.73(4.29) 98.64 (10.55) 117.64(8.89) 0.16 (−0.69 to 0.99)
　Motor-score 63.36 (14.35) 85.27 (3.82) 65.36 (8.66) 84.73 (5.76)
　Cognitive-score 33.09 (2.12) 33.45 (1.81) 33.27 (3.90) 32.9 (5.07)
Note. M = mean; SD = standard deviation; CI = confidence interval; EQ-5D = EuroQol–5 Dimension; EQ-VAS = EuroQol–5 Dimension visual analog scale;
          FIM = Functional Independence Measure; Effect sizes between two groups = Calculated as standardized mean differences (Cohen’s d).
Experimental group (n=11) Control group (n=11)




Tabl e .3  Res ult s  a na lyz ed  by  MCMC  fo r  genera l ized  l i nea r  m ixed  




The  re su lt s  o f  each o utcom e a na lys i s  by  GL MM usi ng  
MCMC we re  shown.T he re  was  a  s ig ni f i cant  d i f f ere nce  i n  t he  
sub j ect ive  QOL  ( Ik iga i -9 )  between  t heexper imenta l  a nd  cont ro l  
groups .  
 
Time   M (SD) Group   M (SD) Group*Time   M (SD)
Ikigai-9 -1.36 (1.54) -2.36 (5.16) 4.44 (2.17)
95%CI [-4.49-1.62] 95%CI [-12.70-7.49] 95%CI [0.10-8.71]
EQ-5D 0.110 (0.063) -0.108 (0.150) 0.061 (0.089)
95%CI [-0.015-0.235] 95%CI [-0.405-0.188] 95%CI [-0.115-0.236]
3.28 (3.53) 10.50 (10.42) -0.73 (5.01)
95%CI [-3.65-10.33] 95%CI [-9.17-31.60] 95%CI [-10.88-8.94]
FIM 18.99 (3.45) -5.30 (8.42) 3.26 (4.88)
95%CI [11.97-25.57] 95%CI [-21.98-11.27] 95%CI [-6.37-12.72]
Note. M = mean; SD = standard deviation; CI = confidence interval; EQ-5D = EuroQol–5 Dimension;
          FIM = Functional Independence Measure; Time = pre and post; Group = experimental and control groups.





F igure .1  Act iv i t i es  targeted  by  exper ime nt  g roup  and  co ntro l  
g roup  
 
In  th is  f ig ure ,  i t  sho wed  t he  c lass i f i ca t ion  o f  the  
act iv i t ie s  t hat  was  the  target  i n  t he  exper iment  
group  and  t he  co ntro l  g ro up .  A s  a  r esu lt  o f  
F is her  ' s  exact  t est ,  t he re  was  no  s i gni f i cant  
d i f fere nce  in  act iv i ty  bet wee n t he  t wo  g ro ups .  
 
Total number of activities: 81
ADL： 54
(Experimental group :25/ Control group : 29)
Instrumental ADL： 20
(Experimental group :12/ Control group : 8)
 
 
N o t e .  B 3 =  D i f f e r e n c e  b e t w e e n  e x p e r i m e n t a l  g r o u p  a n d  c o n t r o l  g r o u p  i n  i k i g a i - 9  
F igure .2  PR OC MCMC  pro cedure  abo ut  I kiga i -9  
 
Thi s  f igure  shows mix ing  o f  the  Ma rkov  cha in ,  
whi ch  has  re la t ive ly  co nsta nt  mea n and  var iance  
over  i t erat ions .  T he  t race  p lot  s hows i nd icat ion  
o f  c onve rge nce .  
 
 
